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In some cases, the grade may be r aised so that roadway overflow is eliminated without 
changing the bridge size. This can be a deliberate change of the grade or a slow change, 
such as maintenance forces placing asphalt overlays on the grade over a per iod of years.  
These changes should always be reviewed by the hydraulics design section for effect on flow 
distribution, on backwater, and on velocity through the bridges. 
 
A replacement bridge may have a deeper superstructure and solid rails. These differences 
will affect a stream crossing unless compensating adjustments are made in the profile 
gradeline. 
 
Where the profile grade is raised, the effect may be to eliminate or lessen roadway overflow 
which could force more water to flow through the bridge opening.  Solid rails can have the 
same effect.  If the grade is lowered, the flow pattern and the amount of flow directed over 
the road and into downstream property could be increased. 
 
When replacement bridges have shorter spans than the existing bridge, the resulting 
increase in the number of piers could add debris and scour problems or increase backwater. 
 
CULVERT REPLACEMENT 
 
When an existing culvert is to be replaced, an analysis should be made to see if the size of 
the existing culvert is either smaller or larger than necessary. 
 
CULVERT REHABILITATION 
 

A properly installed culvert generally loses its structural integrity through corrosion and/or 
abrasion of its invert, although overall loss of material in the pipe wall can occur, some 
installations due to the corrosive action of the backfill material or the water flowing through 
the culvert.  Common restoration techniques include: 
 

Provision for replacement of the culvert invert. 
 

Threading of a smaller size culvert or liner plate through the original culvert and 
grouting of the voids between the two culverts. 

 

Use of commercial products for relining pipe with epoxy-coated fabric materials. 
 

Any proposed culvert rehabilitation scheme should be analyzed for hydraulic adequacy and 
outlet protection.  N ormally, the smaller cross sectional area resulting from culvert 
rehabilitation will lead to higher headwater elevation; however, this effect may be insignificant 
if there is storage upstream or if the potential for damage is minimal.  Another consequence 
of a r eduction in pipe size may be hi gher outlet velocities.  T his factor should also be 
assessed during the design of a culvert rehabilitation project. 
 

Use of smooth linings, improved inlets, etc. may also improve the hydraulic performance of 
the relined culvert and essentially offset the loss of cross sectional area. 
 

Many older culverts were built during a period when less attention was given to the need for 
accommodating fish passage.  Such accommodations can often be incorporated by the 
addition of baffles in the culvert barrel; however, such designs should be checked to ensure 
that the revised design is hydraulically adequate. 




